Virtual teams are essential to the functioning of an increasing number of organizations. They have been the subject of much research, resulting in a growing body of literature on the topic. Nevertheless, we still lack an integrated understanding of what drives virtual team dynamics and ultimately effectiveness.
INTRODUCTION
Technological advances, a globally distributed workforce, and a rapidly changing business context have created both the ability and need for organizations to operate across distance. Virtual teams, 1 defined as interdependent individuals physically separated from one another and relying on information technologies to communicate, collaborate, and coordinate work to achieve a common goal (Cramton 2001; Maznevski and Chudoba 2000) , are seen as a means to face these challenges. They allow firms to leverage dispersed intellectual capital as well as access local resources and markets, resulting in enhanced work unit performance, better responsiveness to changing customer demands, and ultimately competitive advantage in turbulent and competitive environments (Jarvenpaa and Leidner 1999; Malhotra et al. 2001; Sole and Edmondson 2002) . Consequently, it is common to see organizations relying on virtual teams for core processes including knowledge management, R&D and product development, software development, customer service, and strategic analysis (Espinosa et al. 2007; Majchrzak et al. 2000; Malhotra and Majchrzak 2004; Maznevski and Chudoba 2000) .
Particularly in recent years, virtual teams have also been the subject of considerable research attention, yielding numerous insights into their dynamics. Researchers have investigated a wide range of design factors (e.g. physical distance, temporal overlap, configuration), ongoing interpersonal, task, and IT dynamics (e.g. information sharing, conflict, trust, shared understanding, norms of IT-use, task-IT fit, use of computer-mediated-communication), and outcomes (e.g. quality of output, production efficiency, creativity and innovation, member satisfaction and learning). While this research has generated a substantial body of knowledge on virtual teams, our understanding of their dynamics, the drivers of their effectiveness, and how they relate to one another remains fragmented. A frequent occurrence as fields mature (King and He 2005) , such fragmentation makes it difficult to fully understand the functioning of virtual teams and obtain an integrated and holistic view of the factors contributing to or inhibiting virtual 2 team effectiveness. Furthermore, as argued by Hunter (1982) and Pillemer and Light (1980) the advancement of a domain of study requires the accumulation and refinement of a body of knowledge.
However, as King and He note in their discussion of the role of meta-analyses in IS research, "knowledge accumulation increasingly relies on the integration of previous studies and findings " (2005 p. 666 ).
An important step in this process of knowledge accumulation is the establishment of a generalized conceptual framework that maps the relationships among antecedents and outcomes. Such a framework would help us to map the complex relationships among virtual team dynamics and their direct and indirect links to virtual team effectiveness. For example, while we do not have empirical evidence directly linking computer mediated communication (CMC) to output quality, such a framework might suggest indirect paths yielding a negative relationship. CMC hinders the sharing and communication of information among team members (e.g. Chidambaram and Jones 1993; Cramton 2001; Hightower and Sayeed 1996) , which would otherwise positively impact output quality and satisfaction with team processes (e.g. Smith and Vanecek 1990; Warkentin et al. 1997) . Such a framework would also help us to identify gaps in our current understanding of virtual teams. For example, while unique expertise and shared understanding have been found to be positively correlated with outcome quality and innovation (Balthazard et al. 2004; Majchrzak et al. 2000; Malhotra and Majchrzak 2004; Sole and Edmondson 2002; Yoo and Kanawattanachai 2001) , the relationship between these predictors remains unclear. Thus, an integrative framework can be used both to organize and integrate prior findings as well as providing a means of identifying gaps in our current understanding and areas for future research. To this end, since the late 1990's, and particularly since 2000, there have been numerous reviews of research relevant to virtual teams. Consistently, these reviews take a bottom-up approach to assessing our knowledge -they start with reviews of the empirical evidence and from those reviews build up models of virtual team dynamics (e.g. Martins et al. 2004; Maznevski and Chudoba 2000; Powell et al. 2004 ). As such, these studies provide an excellent overview of what researchers have examined and how they have been linked to a set of outcomes.
Virtual Teams Demystified: An integrative framework 3 The goal of this paper is twofold. First, we seek to complement prior reviews by taking, a topdown approach, drawing on established theories of team processes to create a theoretically-grounded conceptual framework that is independent of prior virtual teams research. This framework is intended to help scholars understand the complex relationships among the people, tasks, and technology of virtual teams, to develop a better understanding of how they directly and indirectly affect effectiveness. Second, we seek to assess the current state of knowledge on virtual teams by using this framework to structure a systematic review of empirical research on virtual teams. In so doing, we both situate and integrate existing virtual teams research in a way that focuses our attention on gaps in the empirical evidence that can often remain hidden when reviews are driven by, and structured around, prior findings.
The paper is structured as follows. In the first section, we position our paper with respect to prior reviews and models of virtual team dynamics. In the second section, we draw on prior research to define the key categories of virtual team characteristics which we incorporate in our framework. In the third section, we use this framework to examine and synthesize prior research and build nomological nets for the antecedents of virtual team effectiveness. In the fourth section, we discuss the insights generated from the application of our framework to the current state of virtual teams research and their implications for future research and practice.
THEORETICAL FRAMEWORK
In creating our model of virtual team effectiveness we draw particularly on two bodies of prior scholarship. we draw on the work of Hackman et al. (1987) which highlights the importance of taking a differentiated view of workgroup effectiveness. We also build on work by Ilgen et al. (2005) and to specify key underlying categories of antecedent constructs. We discuss each in turn, and in the interest of increased integration, we organize our framework around effectiveness outcomes.
Outcome: Differentiated Virtual Team Effectiveness
Numerous scholars have stressed the importance of viewing team effectiveness as composed of three distinct dimensions: productivity, viability, and member development (Cohen and Bailey 1997; Guzzo and Dickson 1996; Hackman 1987; Sundstrom et al. 1990 ). Differentiating among these Virtual Teams Demystified: An integrative framework 4 dimensions allows us to capture the interactions and interdependencies that exist among the antecedents of a specific dimension, providing us with a more nuanced and accurate understanding of its drivers. The first, productivity, is the extent to which a team's output meets or exceeds the standards of those receiving it and includes measures like quantity, efficiency, output quality, timeliness, and creativity. The second, viability, is the extent to which carrying out its work permits or enhances a team's ability to continue working together and includes factors like satisfaction and willingness to work together in the future 2 .
Finally, member development is the extent to which a team's experience fulfills the personal needs and contributes to the growth and personal well-being of its members and includes factors like learning.
Antecedents: Designed and Emergent Factors
Drawing on the work of Ilgen et al. (2005) and Marks et al. (2001) we group the relevant elements of virtual teams into three distinct categories: design factors, emergent team processes, and emergent team states. We further differentiate factors by domain, as relating to: interpersonal factors, task (which is also often referred to as action processes (e.g. Kirkman and Mathieu 2005) ) or information technologies (IT). We suggest that team design factors affect virtual teams both directly and indirectly, through emergent team processes and states (Ilgen et al. 2005) .
Team Design Factors
Team design provides the initial configuration of factors, setting the stage for the team to begin to work and providing the structural context within which it evolves. Team design affects interpersonal, task, and IT-related factors (Campion et al. 1993; Janz et al. 1997 ) and provides the situational opportunities and constraints that affect the occurrence and meaning of virtual teamwork (Johns 2006) .
Interpersonal factors (also referred to as membership factors) are the characteristics of individual team members as well as the resulting team-level structural properties shaped by those individuals attributes.
They include personality traits (e.g. Balthazard et al. 2004) , expertise (e.g. Malhotra et al. 2001 
Emergent Team Processes
Emergent processes are the interdependent cognitive, verbal, and behavioral activities that convert inputs into outputs . Emergent processes capture how people act, do their job, interact with other members, and use IT. In the realm of actions, team processes are dynamic and typically transient. As team members interact, new emergent processes are created and existing ones are reinforced and/or changed. As with design factors, we distinguish among interpersonal, task, and ITrelated emergent processes. Interpersonal emergent processes are the activities performed by members of virtual teams to manage relationships among them , including conflict management strategies (e.g. Montoya-Weiss et al. 2001) , trust building (e.g. Jarvenpaa et al. 1998) , and other Virtual Teams Demystified: An integrative framework 6 cognitive, verbal, and behavioral activities used to manage teams' socio-emotional and affective dynamics (e.g. Kayworth and Leidner 2001) . Task emergent processes are the activities performed by members of virtual teams to structure, organize, control, and monitor work within virtual teams, including exchanging task-related information and knowledge (e.g. Majchrzak et al. 2000; Maznevski and Chudoba 2000) , relying on structured processes (e.g. Huang et al. 2002; Piccoli and Ives 2003) , and using formal team coordination mechanisms (e.g. Massey et al. 2003) . IT emergent processes are the cognitive, verbal, and behavioral activities related to IT use and capabilities, including using computer-mediated communication (e.g. Maznevski and Chudoba 2000; Yoo and Kanawattanachai 2001) and adapting IT to the context of the team (e.g. Majchrzak et al. 2000) . Taken together, the three types of emergent processes capture members' interdependent actions aimed at converting inputs into outputs.
Emergent Team States
Emergent team states are the properties of virtual teams that are typically dynamic and vary as a function of the team context, inputs, emergent processes, and outcomes . In contrast to processes, emergent states do not denote interactions but reflect the characteristics of a team at a given point in time (Ilgen et al. 2005; Marks et al. 2001; Mathieu et al. 2006 (Espinosa et al. 2007; Marks et al. 2001 ).
Finally, IT-related emergent states are a team's attitudes, values, cognitions, and motivations about IT and its roles in supporting the team's activities, including shared IT knowledge (e.g. Bassellier et al. 2003) , media sensitivity (e.g. Trevino et al. 1990 ), computer self-efficacy (e.g. Compeau and Higgins 1995; Staples and Hulland 1999) , and perceived technology spirit (e.g. DeSanctis and Poole 1994).
Virtual Team Framework
Incorporating a differentiated view of effectiveness and design factors, emergent processes, and emergent states allows us to develop a general framework for understanding virtual team effectiveness and its antecedents. As illustrated in Figure 1 , team design provides the initial team context that shapes the future direction of teams and allows, facilitates, constrains, or prevents the subsequent emergence of processes and states. Team design factors can thus influence team effectiveness directly and indirectly, because they facilitate, stimulate, or hinder the emergence of some processes and states.
-
Beyond providing a structure for linking antecedents (either designed or emergent) to virtual team effectiveness, our framework also facilitates the exploration of the ongoing relationships among and within emergent factors. Take, for example, the relationships between emergent processes and states, which influence one another, sometimes reinforcing or modifying existing states or processes and at other times creating new ones (Ilgen et al. 2005; Marks et al. 2001) . Emergent processes, through members' repeated actions, contribute to emergent states by facilitating state formation, maintenance, and transformation. Emergent states, in return, affect emergent processes by influencing the selection, routinization, optimization, and structuration of processes. The framework also highlights the recursive relationship between outputs and team characteristics (Ilgen et al. 2005; Marks et al. 2001) . The feedback loops, represented in the framework by dashed arrows, indicate that variables treated as output factors at time t can become antecedents of contextual and/or emergent process and state variables at time t+1.
A REVIEW OF PRIOR RESEARCH
We use the virtual team effectiveness framework outlined above to structure a review of the current empirical research on virtual teams as it relates to effectiveness. In using the framework to organize prior findings, we illustrate how this framework helps us to both organize and link current findings as well as to highlight gaps in our knowledge and fruitful domains for further research. team effectiveness, we classified all papers in the sample with respect to both methodology and content.
Categorization of findings
As a key objective of this review was to identify the main direct and indirect drivers of virtual team effectiveness, we designed our analysis to connect concepts together in a nomological net based on Webster and Watson's (2002) concept-centric approach.. Our first step was to systematically identify and categorize the constructs and relationships found in the studies in our sample. To do so, we read each study, identifying all measured constructs and all tested relationships among them. Constructs were identified as either: metrics of effectiveness, design factors, emergent processes, or emergent states, and among the latter three, as primarily interpersonal, task, or IT-related. Each relationship was categorized as either "+" if a significant positive relationship was reported, "-" if a significant negative relationship was 9 reported, or "o" if no relationship was found 5 . It is important to note that unlike many previous reviews, we include quantitative, qualitative, and multi-method studies in our analysis and consider all published findings within the sample as having the same validity, irrespective of the methodology used. All findings reported in any study meeting the inclusion criteria outlined above were included in our analyses.
Not surprisingly, given the interdisciplinary nature of the topic, in many cases it was difficult to find multiple studies addressing any given construct or relationship. We therefore aggregated findings into broader constructs based on what we perceive to be the broader underlying themes or drivers of the particular effects. Many of these constructs were, in turn, aggregated into higher-level constructs, resulting in a hierarchy of nested constructs, allowing us to examine and compare findings at multiple levels when appropriate 6 . The conceptual categorization was carried out independently by all three authors classification inconsistencies (less than 5%) were resolved through discussion.
Analyses
Numerous approaches exist for comparing findings across multiple studies, ranging along a continuum of increasing quantification: from narrative reviews to true statistical meta-analysis (Guzzo et al. 1987; King and He 2005) . As noted by King et al., increasing quantification decreases subjectivity (2005), a key and often cited vulnerability of narrative analyses (Guzzo et al. 1987) . Our decision to include qualitative research eliminates the possibility of conducting a "true" meta-analysis which requires the comparison of effect sizes. Thus, we conduct a vote-counting analysis, in which each finding is considered a vote in support of a positive, null, or negative relationship between two constructs. In his review of meta-analytic procedures, Rosenthal (1989) suggests a nonparametric sign test as a means to compare obtained versus expected frequencies of votes when the sample of findings describing a relationship between two variables is small. Thus, we use the formula:
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As with z statistics, a 90% confidence interval is achieved when |z| > 1.65 and 98% when |z| > 2.326.
To produce meaningful results, however, this method requires a value of np greater than 5 (Keller et al. 1994) . Given a p value of 1/3 (conservatively assuming equal probability of positive, negative, or null relationships) a sign-test requires any tested relationship to have at least 15 data points. Even aggregating to the highest meaningful level, only four of the 162 distinct relationships in the sample had been studied enough times for a sign test to yield meaningful results.
Nevertheless, our systematic categorization of studies allows us to conduct a non-statistical votecounting in which we compare the relative number of positive, negative, or null relationships found in the literature and from them identify suggestive trends. To determine a reasonable threshold for considering a given path supported, we build on Light and colleagues' (Light and Pillemer 1984; Light and Smith 1971) , rule of thumb that reasonable evidence of a path exists if:
This rule of thumb, however, has two relevant limitations. First, the 1/3 rule of thumb does not differentiate among our three categories of findings -positive, null, and negative -and the potential for contradictory results. Second, it does not set a threshold value for the minimum number of studies required before one can assess support. We modify Light and colleagues' rule of thumb to find support if:
Starting from the assumption that supportive and contradictory findings have equivalent validity and importance, the first condition discounts the number of supportive findings (positive or negative) by the number of contradictory findings. Null findings increase the denominator, thereby diluting the strength of the evidence in support of a valenced relationship. The second condition sets the threshold value for inclusion at three studies based on the number of directional findings thus avoiding artificially inflating counts by null findings. To assess the validity of our three-study threshold, we re-ran our analyses with thresholds of 2 and 4 studies. While the pattern of findings did not change, the overall trends were less clearly visible and more difficult to interpret in the case of 2 studies, and the data were too sparse the case of 4, therefore we maintained the threshold value of 3 studies.
In the following section we discuss the trends identified in our review of the literature. In the cases it is meaningful, we provide the results of a sign test analysis. In the remaining cases, we assess support using the metric outlined above. For all reported relationships we provide the number of positive, null, and negative findings as [+,o,-] respectively (e.g. 3 positive, 2 null, and 4 negative would be reported as [3, 2, 4] . Given the large number of relationships covered in the sample, we report only supported relationships (meeting the criteria outlined above). We also discuss small number of interesting counterintuitive or "suggestive" relationships that do not meet the criteria above.
Results
We first turn to the broad trends regarding the state of research on virtual team performance (see Table 2 for article counts by classification). As indicated in Table 2 , there has been a rapid increase in the number of published empirical studies of virtual teams. While 27 papers were published between 1990
and 1999, 26 articles were published between 2000 and 2004, and 44 between 2005 and 2008 alone -a trend suggesting that research on virtual teams is not only alive and well, but increasing rapidly. Table 2 about here |
We find no difference in the number of studies conducted in a natural as opposed to an experimental setting (48 studies vs. 49 studies respectively). Interestingly, however, these proportions changed substantially over time, with experimental settings used more than natural settings in the 90's (78% vs. 22% between 1991 and 2000), while after 2000, the reverse is true, as experimental studies decreased relative to those in natural settings (39% vs. 61% respectively between 2000 and 2008) . This 12 may reflect a large number of early laboratory studies aimed at understanding the effects of technology mediation on interpersonal interaction. With respect to their samples, the majority of studies relied on student subjects rather than employees within organizational contexts (64 studies vs. 34 studies respectively, with one using both). Though in the majority of cases, experimental studies used student subjects, and studies in natural settings used organizational employees, there were a number of field studies conducted using student subjects (ex Cramton 2001). We view this balance between field and experimental studies to be a great strength of research on virtual teams.
While the majority of analyses have been conducted at the level of the team (80), followed by individuals (38) and lastly the organization (5) Caldwell et al. 2008; and Strijbos et al. 2004 ). Lastly, with respect to causal structure (Markus and Robey 1988) , 71% of the studies have used variance models as compared to 29% that have used process models (69 studies vs.
28 studies respectively). We now turn to the specific relationships tested in these studies.
To make sense of the complex mapping of studies and relationships that exist, we organize our findings around the outcomes we have identified and the causal paths leading to them. First, we discuss findings identifying the antecedents of each of the dimensions of team effectiveness in terms of design factors and emergent properties and states. Second, we identify the constructs that have, been found to lead to those antecedents. A conceptual map of all identified relationships is provided in Figure 2 .
Direct antecedents of effectiveness
As noted, scholars stress the importance of recognizing three distinct, but equally important dimensions of effectiveness: productivity, viability, and member development (Hackman 1987) .
Antecedents of virtual team productivity
Productivity captures how effectively a team converts inputs into outputs in terms of quality and quantity (Adler and Clark 1991) . We also include output creativity as a sub-dimension of output quality.
While distinct from quality of output, creativity has been well-studied and can be considered a criterion of output quality, as more creative solutions provide benefits above and beyond less creative ones.
Antecedents of output quality
Examining the direct antecedents of effectiveness in virtual teams, we look at the antecedents of six distinct constructs: output quality, creativity, productivity, satisfaction, learning, and viability. We find the largest body of existing research (46 unique studies) examines the antecedents of output quality.
Team design is linked to output quality through a positive relationship between levels of expertise and quality of output [3, 0, 0] . We also find a positive relationship between media richness and quality [4, 3, 0] .
Breaking down the construct of media richness, yields suggestive suggestive support for a positive link between the use of multiple media and quality [2, 0, 0] 
Antecedents of output quantity
The second aspect of productivity, output quantity, includes studies predicting both volume of output and speed of output. Closely intertwined, these two constructs assess the conversion of inputs into outputs over a fixed period of time. Surprisingly, we find little consistent evidence of predictors of virtual team productivity. Coming from eleven distinct studies, with the exception of negative links between more demanding tasks and virtual team productivity [0, 3, 3] and between mediated communication and productivity [0,1,5], we find no other relationships supported by more than 2 findings. Of the remainder, while scholars have studied the links between output quantity and structural diversity, team size, resource availability, communication quality, and coordination effectiveness, only the suggestive positive relationship between media richness and output quantity [2,0,0] has multiple points of support.
Antecedents of virtual team viability
Though many factors may be considered as contributing to virtual team viability (e.g. satisfaction, intent to remain, willingness to collaborate in the future), satisfaction is the construct that has been most frequently studied in virtual teams. Nevertheless, we lack clear evidence of a link between virtual team design and satisfaction. Of the seven findings addressing this relationship, five find no direct relationship, breaking down into the relationships between satisfaction and media richness [1,2,0] and structural diversity [0,2,1]. The latter finding is especially surprising given the large amount of existing theory arguing that working in dispersed and cross-cultural teams yields unpleasant dynamics.
The most studied emergent process-satisfaction link is that between mediated communication and 
Antecedents of virtual team member development
The final dimension of effectiveness is the extent to which team members develop. A number of potential constructs can be placed under this category, including learning and personal growth (Majchrzak, et al. 2005) . We find, however, only one study that examines antecedents of team member development -measured as learning -and that study finds a positive link between information and knowledge sharing and learning within virtual teams.
Indirect antecedents of effectiveness
While these findings illustrate a number of direct predictors of effectiveness, by examining the antecedents of those team design elements, emergent processes, and emergent states, we are also able to identify causal chains affecting dynamics through intermediate steps. Last, while many factors can be indirectly linked to virtual team productivity through output quality, we the lack corroborated evidence needed to draw causal chains leading to creativity or output quantity through their antecedents of adapted technology, media richness, mediated communication, or demanding tasks. Similarly regarding viability, we identified a number of predictors of shared mental models, but we lack consistent evidence of the antecedents of collaborative orientation.
DISCUSSION
Over the past twenty years, scholars have generated a substantial body of knowledge on virtual teams. This knowledge, however, has remained fragmented, in need of a conceptual framework to organize and guide our research and theory. Such a framework facilitates the comparison and assimilation of findings across studies to yield an integrated body of knowledge. We seek to provide researchers with a theoretically-driven comprehensive framework that helps them grasp the complexity of virtual teamwork, while succinct enough to guide new virtual teams research in a manageable way.
In the proposed framework of virtual teams, we differentiate constructs with respect to three key dimensions of virtual teams: team effectiveness (productivity, viability, personal development); team features (design, emergent processes, emergent states); and team components (interpersonal, task, IT). 
Insights gained from taking a differentiated view of effectiveness
We build on Hackman (1987) and others who identify three dimensions of team effectivenessproductivity, viability, and member development -and stress the importance of all three in determining the ultimate success of a virtual team. Research on virtual teams, however, focuses solely on virtual team productivity. While we have some suggestive evidence that effective coordination and a collaborative orientation contribute to the long-term viability of the team (in the form of team member satisfaction), further research is needed. Even more striking, we find only one study in our sample that predicts member development (in this case learning) in virtual teams, and two that look at learning-related antecedents of other effectiveness outcomes. Within the extant research on virtual team productivity, the evidence focuses heavily on antecedents of output quality, with less evidence for antecedents of output quantity.
This focus on virtual team productivity in many ways reflects similar trends in the traditional team literature, which also initially focused on productivity. This focus is not surprising, given that productivity is the most obvious managerial metric for assessing the success or failure of a team.
However, the absence of research on virtual team learning and viability limits scholars' ability to theorize about virtual teams, and practitioners' ability to manage them. For both scholars and practitioners, a model of virtual teams that focuses solely on productivity may not capture many of the factors that motivate individual team members like satisfaction or personal growth. It also risks focusing on shortterm gains (in the form of more or better output) at the cost of long-term benefits in terms of stability or the development of members as future resources. For this reason, future research in the domains of virtual team member development and viability is needed.
Insights gained from differentiating among design factors, emergent processes, and emergent states
We also build on Marks, Mathieu, and Zaccaro (2001) , who argue that a key impediment to the team literature is the lack of distinction between emergent team processes and states. In this review, we Virtual Teams Demystified: An integrative framework 20 differentiate among three types of constructs: design factors, emergent processes, and emergent states.
Evidence supports the importance of all three, as research is evenly balanced across them. We find that design factors play an important role in virtual team effectiveness, but that their impact on team effectiveness occurs primarily through their effects on emergent processes and states. Those emergent processes and states, in turn, are closely interconnected, supporting the model of Marks et al. (2001) . As they note, states "are products of team experiences (including emergent team processes) and become new inputs to subsequent processes and outcomes" (Marks et al. 2001 p 378) . Our review shows the importance of distinguishing state and process factors because the nature of these factors and their relationships to team effectiveness are different. Further, the distinction has important methodological implications as states can easily be studied by a cross-sectional approach, while processes are best studied using a longitudinal approach where relations evolving over time are captured.
Insights gained from differentiating among interpersonal, task, and IT-based factors
Finally, in addition to differentiating among features of virtual teams, we also differentiate among components of virtual teams. Looking at existing research, we find much on interpersonal constructs and some (inconclusive) research on IT-related factors, but comparatively little research on virtual team tasks.
Given the direct links between task-related constructs and both output quality and quantity, it is clear that more research is needed on this dimension. For instance, we need a better understanding of how the design of virtual team tasks affects team processes, states, and effectiveness as well as how those emergent task-related processes and outcomes affect each other. We therefore believe the role of tasks, and their relationships to interpersonal and IT-related factors within virtual teams, remains an important and understudied domain for virtual teams research.
Contributions and Future Research
In this review and synthesis of existing research on virtual teams, we combine Hackman's (1987) model of the antecedents of team effectiveness with Marks et al.'s (2001) Input-Mediator-Output-Input model to provide a framework for assessing the current state of knowledge with respect to virtual team effectiveness. Not surprising, given the recency of the frameworks we draw upon, we are not aware of existing examinations of research in the larger teams literature that draws on this approach. Given the clear trends evidenced by this approach, highlighting theoretical and methodological gaps as well as suggestions for future research, we believe this approach may prove beneficial in other domains as well.
In particular, we believe the approach used in this review can be used as a template or starting point for a much larger review of research on traditional teams.
This work has specific contributions to research and practice. First, as noted, for scholars, the paper provides an integrative framework designed to highlight key differences among constructs and capture their relationships. It thereby allows us to identify the key elements of virtual team effectiveness and understand how they relate to design, processes, and states as well as to components of virtual teams (task, interpersonal, IT). Our framework allows us examine the complex nomological network connecting these disparate factors and to more accurately situate and integrate extant virtual teams research. Second, beyond improving understanding of our extant knowledge, this framework helps us recognize and identify key gaps in our understanding, and thus serves as a roadmap for future research opportunities. Third, the recognition of theoretical and methodological similarities within, and differences across, categories further helps us to better design (both theoretically and methodologically) future studies. Fourth, and more generally, this work highlights the importance of recognizing interconnections among constructs and helps reinforce the prevalence and importance of mediation and moderation roles of emergent team processes and states. It further helps explain the differences between, and the interrelationships among different types of virtual team effectiveness.
This paper has three implications for practice. First, by differentiating among effectiveness outcomes and highlighting the unique antecedents of each, this framework opens the black box and allows managers of virtual teams to prioritize their actions and decisions in such a way as to focus on the outcomes that are most important to them. Second, our framework also provides managers with a model of virtual team effectiveness that can help them make sense of the complex interrelationships and interdependencies among design factors (some of which they might control) and factors arising over the life of the team (which they can influence with appropriate actions).
For example, our review shows how the initial design and set up of virtual teams can trigger the emergence of particular processes and states, which in turn affect effectiveness. Managers need to consider the implications of design decisions not only immediately (such as higher-quality output produced by expert teams), but also as they continue to affect subsequent emergent dynamics (such as the negative effects of structural diversity on communication quality, shared mental models, and a positive interpersonal climate -all of which in turn affect quality). Our model also reinforces the importance of managers recognizing the interconnections among their efforts to manage ongoing team dynamics throughout teams' lifecycles (such as the negative effects of increased reliance of mediated communication on communication quality) and the potential to use these dynamics to offset one another (such establishing team-wide shared mental models in an effort to reduce those negative effects).
Third, our framework identifies certain factors as having more wide-ranging effects than others, suggesting they might be the most effective managerial levers. These include structural diversity, with its negative effects on climate, communication quality, and shared mental models; communication quality, with its effects on climate and shared team mental models; shared mental models, with their effects on communication quality and effective coordination; and mediated communication with its effects on communication quality and climate. Efforts to mitigate the negative -and enhance the positive -effects of these factors are likely to have further-reaching ripple effects than will efforts to address other factors.
Future Research
Despite having accumulated a large body of knowledge on virtual team effectiveness over the past twenty years, we are far from having exhausted all the interesting questions. There are a number of broad questions and macro-level topics that are likely to yield important insights.
Dimensions of effectiveness:
We find that research has been unbalanced across these dimensions of effectiveness (productivity, viability, and member development), being heavily weighted toward one dimension of productivity (output quality). There have been comparatively few studies of other aspects of productivity such as creativity and innovation or production efficiency, which suggests the need for further research on other measures of team productivity. In addition, there is limited research on team viability and on member development, both of which are critical to understanding the long-term effects of virtual teams. More research is needed on this topic. For instance, interpersonal states like conflict or cohesion are likely to affect team viability through the creation of mutual antagonism or bonding respectively. Also, more research is needed to study whether increased reliance on mediating technologies creates persistent tensions, thereby inhibiting members' ability to work together in the future.
On member development, one key understudied area involves the links between interpersonal, Exploring structural diversity: Our analysis highlights the effects of structural diversity on virtual team effectiveness. By pooling evidence from across studies, the review suggests that structural diversity is detrimental for the effectiveness of virtual teams because of its negative effects on communication quality, the development of positive interpersonal climate, and the establishment of shared team mental models. However, Johns (2006) suggests that structural elements that shape the overall context in which work is performed are likely to present both situational constraints and opportunities for organizational members. In the context of virtual teams, this means that the context shaped by structurally-diverse virtual teams would not only raise collaboration constraints, but are also likely to present some opportunities. To date, however, we have minimal research on the potential benefits of structural diversity in virtual teams, either directly or indirectly. One rare exception can be found in the work of Haas (2006) , who found that structurally-diverse teams in which a balance exists between cosmopolitans and local members have higher quality output because these members provide different types and quantities of applicable knowledge to the team. Again, this finding remains fairly isolated from the wider body of empirical evidence on the effects of structural diversity, which leads us to suggest more research on the potential opportunities raised by structural diversity within virtual teams.
Approaches to conducting research on virtual team effectiveness:
There are notable gaps in our approaches to studying virtual teams that we believe can and should be addressed in future research.
Though it is not surprising that the majority of studies have focused on team as opposed to individual, subgroup, or organizational factors when assessing virtual team effectiveness, the relative lack of organizational and subgroup level analyses suggests a need for future research at these levels.
Organizational level factors like culture, structure, and infrastructure (as well as higher level factors like industry) are the context within which virtual teams function and as such they might have important influence. At the same time, understanding the effect of virtual teams on organizational outcomes is equally important as it will allow us to better assess the cost-benefit tradeoffs inherent in the use of virtual Bringing these together, along with extant research at the level of the team and individual, we need more cross-and multi-level research in order to better understand how factors at the individual, subgroup, team, and organizational levels interact and either reinforce or counteract one another.
Individual member traits and actions have obvious repercussions on team dynamics and team-level factors, be they designed or emergent, interpersonal, task, or IT-related, will likewise affect outcomes for both the organizations in which they are embedded and the individuals they contain. Thus, research is needed to further understand the relationships between these factors at different levels.
Also, our emphasis on cross-sectional studies and variance analyses has two key consequences.
First, in cross-sectional field studies, and variance analyses, causality is impossible to empirically validate. This poses a significant impediment to correctly mapping how the constructs and processes interrelate. Second, the lack of longitudinal analyses makes it difficult to assess the evolution of team dynamics over time and the study of team process factors. The frameworks of both Marks et al. (2001) and Ilgen et al. (2005) highlight the importance of recursive feedback loops that necessitate understanding how dynamics unfold and interrelate over time. Thus, we consider these important shortfalls in our existing knowledge and strongly suggest a need for more longitudinal and process-oriented studies in order to definitively identify causal structures and evolving dynamics (Markus and Robey 1988) .
CONCLUSION
In this paper, we present an integrative framework through which to approach and understand virtual teams. We use this framework to synthesize the extant literature and identify key domains for future research. By taking a differentiated approach to effectiveness, we provide scholars and practitioners with a means of disentangling what are otherwise often confusing and seemingly contradictory findings. By clarifying the roles of design factors as well as emergent processes and states, we help scholars and managers understand the importance of, and distinctions between, initial team configuration decisions and the continuing management of on-going dynamics. At the same time, through this analysis, we have expanded our theoretical understanding of distributed teamwork, complementing prior frameworks of virtual team effectiveness (Martins et al. 2004; Maznevski and Chudoba 2000; Powell et al. 2004 ) and highlighting understudied areas that warrant more research.
As is often the case as domains of scholarship mature, over the past twenty years, we have rapidly accumulated a large body of knowledge on virtual team dynamics and effectiveness. This increasingly complex body of knowledge has remained largely unstructured, making it hard for scholars and practitioners to grasp. As a result, it is becoming increasingly difficult to effectively use or build upon that knowledge. By providing an integrative framework for understanding virtual team dynamics and effectiveness, we to provide academics and managers with the tools required to do so. 
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